Effects of phosphate on the transport of Escherichia coli O157:H7 in saturated quartz sand.
Consumption of groundwater contaminated with E. coli O157:H7 has led to several waterborne disease outbreaks over the past decade. A thorough understanding of the transport of E. coli O157:H7 within the soil-groundwater system is critical to the protection of public health. Although phosphate is ubiquitous in the natural environment, the influence of phosphate on the transport of E. coli O157:H7 in the groundwater system remains unknown. In this research, we performed column transport experiments to evaluate the effect of phosphate on the transport of E. coli O157:H7 cells within saturated sand. The pH of the solutions was maintained at 7.2, the ionic strength varied from 10 to 100 mM, and the phosphate concentration ranged from 0 to 1 mM. Our results show that (1) phosphate could enhance the transport of E. coli O157:H7 cells under both ionic strength conditions; (2) E. coli O157:H7 displayed lower retention in sand under higher ionic strength conditions; (3) increased phosphate in the mobile aqueous phase led to the release of previously immobilized E. coli O157:H7 cells. The response of E. coli O157:H7 cells to variations in phosphate concentrations and ionic strength conditions are explained using the extended DLVO (XDLVO) theory and the steric repulsion caused by extracellular macromolecules. In summary, our results suggest that phosphate could widen the spread of E. coli O157:H7 cells, and potentially other types of bacterial cells, within the soil-groundwater system.